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(57) [Abstract] 

[Objective] Using light, it designates that it regards method an 
d apparatus which in web which has run opens multiple holes to 
essentially all of thewidth of web in continuous, bores hole 
through especiallydrawing web and starting sheet web for 
orthogonal nonwoven fabric with economic rateas object. 

[Constitution] Method and apparatus which intermittently do 
es laser beam where system or focuswhich irradiates light which 
spread on masking plate which itcontinues circulates is squeezed, 
runs in lateral direction of web. In addition, using production 
method and above-mentioned system of thedrawing web for 
orthogonal nonwoven fabric due to with light to be long 
theintermittently slit doing in one direction, in slit direction 
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uniaxial drawing it does,the method which bores hole through 
drawing web. As light, there is a laser light , a infrared light 
and a ultraviolet light, it is used inaddition combining these. 



[Claim®] 

[Claim 1] light is irradiated to masking plate which it continue 
s circulates,the hole is bored through running web with light 
whichtransnitted hole which with irradiated part is opened in 
masking plate, theproduction method of hole opening web due 
to light. 

[Claim2] In Claim 1 , light which had fixed spreading lateral dir 
ection of theweb production method of hole opening web due 
to light which is almostspreading folly. 

[Qaim3] In Qaiml, light beam whichhad fixed spreading, it d 
epends onrunning in lateral direction of masking plate which 
circulates, production method of thehole opening web due to 
light beam 

[Qaim4] Means of any from to below-mentioned Or light of 
thin beam condition running in lateral direction of 
webcoirbining those, furthermore case where light hits to 
theweb, production method of hole opening web due to light 
due to fact thatthe light is intermittent. 

mirror vibrating to lateral direction of web, means whichrefle 
cts light with that mirror. 

in polygon which turns, means which reflects the light beam 

mirror running in transverse direction of web, ireans whichref 
lects light with that mirror. 

light which was led to bendable conduit means which runs in t 
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[0001] 



hetransverse direction 

Multiple mirror, displacement doing angle little by little in the 
rotating body, means which is installed, reflects light in that 
mirror. 

[ClaimS] Hole of surface of web which is a transparent vis-a-vi 
s thelight was bored to be, production method of hole opening 
web due to allowing to shinelight to this said printing web which 
with in site which isthougfrt, it prints with substance which has 
absorbancy, vis-a-vis the light continuous running it does. 

[Claim6] In Claim 1 , 4 and 5, light which is used thelaser light , 
infrared light and ultraviolet light or production irethod of 
hole opening web due to beingthese conbinations. 

[Claim 7] Due to light , you insert intermittent slit alnDst, par 
allel into drawingdirection of thermoplasticity web long draw in 
direction of slit, production method of drawing web. 

[Qaim8] Almost expand ligfrt beam discharge device 1 and lig 
ht beam 2 which discharge light beam to thewidth of web 
equipment which bores hole through runningweb 5 which 
consists of masking plate 4 which light collection study type 3 
andthe hole opened continues circulates. 

[Qaim9] light discharge device 1 and light 2 which discharge 1 
ight 2 equipment of theany from to below-mentioned or 
confining those, light 2 meanswhich runs in lateral direction of 
web 5 which runs. Case where light 2 hits to web 5, equipment 
which bores thehole through running web 5 which consists of 
means 40 which the light intermittently is done. 

Equipment where mirror vibrates to lateral direction of webje 
fleets light with that mirror. 

with polygon which turns, equipment which reflects the light 
beam 

Mirror which reflects light equipment which runs in transvers 
edirectionofweb. 

light beamwhich was led to conduit equipment which runs in 
thetransverse direction. 

Multiple mirror, displacement doing reflection angle little by lit 
tie in the rotating body, equipment which is installed, reflects 
light in that mirror. 

[Description of the Invention] 
[0001] 
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[Field of Industrial Application] This invention regards rrethod 
and apparatus which bores hole through continuous inihe web 
making use of light. FurtherrrDre, in hole opening film which 
bored hole through drawn film withthe light , or drawing web 
which could bore hole, it regardsthe method which it rmkes 
drawing web. 

[0002] 

[Prior Art] Method of boring hole through web. In regard to eq 
uipment, there is a system which utilizes blade tip likethe razor 
blade blade, needle and rotating blade ( for exarrple this 
inventor or other forerunner discernment, Japan Examined 
Patent Publication Sho 60 - 37786 number and Japan 
Examined Patent Publication Sho 61 - 2 3 1 04 number). These 
with sharp blade tip, continuing in large width web, as for 
systemwhich opens rmltiple holes, as for putting out rmchine 
precision ofendofthe problem and rrultiple blade regarding 
lifetime due to wear of the blade strictly it was difficult. In 
addition heating those blade, melting at heat, there is a 
systemwhich bores hole through web (Such as Japan Examined 
Patent Publication Sho 61 - 1 1757 rmrrber). As for system 
which bores hole at heat, other than problemwhich above- 
mentioned blade has, cut face being heat, rreltinglargqly, point 
where cut face is dirty is problem When hole opening web 
after that is drawn, cut face being heat, what themodification is 
done made desirable phenomenoa 

[0003] Recently, laser beamadvanced, reached point where it is 
used witheach directioa And, due to developrrent of carbon 
dioxide gas laser and YAG ( yttrium, aluminum and garnet 
system) laser, thethermal energy which laser has it reached 
point where it is mainlyutilized even in cutting. As for cutting 
with light, web method in lineof cutting off in continuous. 
systo(Japan Examined Patent Publication Hei 1 -46236) 
which bores fixed hole through line direction is thesystem 
which is well done until recently. In addition, using rrasking 
plate of fixed size, also engraving doingin wood and plastic plate 
of fixed size, boring hole isdone, (Such as Japan Examined 
Patent Publication Sho 58 - 15232 nurrber). In addition, there 
are some which use thermal energy of laser light fordrying 
light as exarrple which is applied to web whichruns, ( Japan 
Examined Patent Publication Hei 3 - 54053 nurrber). 

[0004] Concentrating heat which is given out, on drying and po 
int of the coating from infrared heater, there is also an exarrple 
which you use forwelding. But, it is difficult to concentrate on 
point, from fact that the power is small, without being able to 
use for hole opening of webwhich runs in continuation, it was. 
In addition, also semiconductor product or other precision 
fabrication is done by ultraviolet light like excirrer laser,, 
butthere is not an exarrple which is used for hole opening of 
web whichruns in continuatioa 
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[0005] 

[That this invention will solve, it tries problem] This invention 
uses laser light, infrared light and ultraviolet light as light, the 
continues in web which runs and regards system and 
theequipment which bore hole. With conventional system, in 
web which has width which hasrun, with noncontact state, as 
for opening intermittent multiple holes to continuous with the 
economic speed, it was a impossible. In other words with 
conventional laser light system etc, when in web whichhasrun 
hole is bored through lateral direction entirety with laser, 
maskingbecause of fixed size it cannot actualize system which 
usesthe maskingplate. In addition, system which laser beam 
traverse is done, traverse mecharrismofthe high speed being 
necessary, furthermore with that kind of high speed traverse 
doing, the up cannot either do line speed 

[0006] Recently as one field of nonwoven fabric, in length or si 
de theslit it did film in linear state, drew to machine direction of 
slit,that it reached point where orthogonal nonwoven fabric due 
to in orderfor draw axis to cross, laminating length web and side 
web which aredrawn is mainly produced In addition, boring hole 
through film which is drawn in the uniaxial or biaxial, 
reinforcing film which is air permeable application is irany. As 
hole-opening means of these web, in order there is not influence 
in theshaipness and drawing of break, for conventional slitter 
to increase precisionto width ( 1 to 2ni) entirety of web, there 
was a difficulty etc of thing which isproduced 

[0007] 

[Means to Solve the Problems] light beam system M(iraskings 
ystem) which uses masking plate which it continues 
circulateswith fixed spreading, and, masking plate which 
circulates is not used asthe means in order to solve above- 
mentioned problem intermittent beam systemN(nonirasking 
system) which runs in transverse direction, there is a system 
P(printing system) which inaddition prints ligfrt absorption 
substance. Light which has systemM- 1 and fixed spreading 
which use lightwhich with systemM, has fixed spreading and 
locks there is a systemM - 2which runs. 

[0008] With systemN, mirror systemN - 2 and nirror which us 
e thesystemN - 1 and rotating polygpnal nirror which vibrate 
running in transverse direction of web,the beam which was led to 
systemN - 3, optical fiber and waveguide whichreflect beam 
with that mirror there is a systemN - 5 which displacerrent 
doing reflection angle little by little, installs nultiple nirror in 
thesystemN -4 and rotating body which run in transverse 
directioa With systemN, you do not use masking plate which 
circulates. When masking plate, fixing or part in order 
intermittently to do laser beam asthe barrier which is being 
moved is used, it is. 
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[0009] Next pattern and system M - 2 of ligjht where fixed type 
of systemM - 1 spread as system P, moves any of pattern of 
light whichspread is used, but it is a system which prints 
substance which doesnot use masking plate, absorbs light into 
web. This system web being transparent vis-a-vis light, is 
efFectiveto case where there is not absorption of light. 

[0010] Light beam which is used for systemM and systemP, pa 
ttern whichthe widely spread as much as possible is good, in 
addition, when thelight beam where those spread multiple 
together, furthermore it expandssimultaneously, it is desirable to 
make desirable spreading pattern In addition, with system N, 
those which squeeze beam diameter of the light beam as much as 
possible are desirable. Before moving beam to lateral direction, 
converting to round asdiameter, from several tens of 
micrometers it makes 100 micron extent, several passing, to 
increase operating efficiency it is possible this kind ofthin beam 



[00 11] »n8*«»8iiLttt, S^OD/spy 
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[001 1] As infrared light discharge device, system due to conven 
tional halogen lamp obtains light of thehigh energy is effective. 
But, as for light wavelength which is discharged from halogen 
lamp with thelight which designates approximately 1 micron as 
peak, pointwhich is not absorbed in many polymeric substance 
is difficulty, but when thewavelength of 3.5 micron which has 
absorption which is peculiar to theC - C bond of polymeric 
substance by designating temperature of light source 
asapproxirmtely 700 °C, is designated as main energy, 
beingabsorbed effectively was ascertained experimental result. 
In addition, from ceramic heater etc, intermediate frequency 
length, also it is effective tomake long wavelength (far infrared 
irradiation). This way as for infrared light, also point which can 
choose light wavelengthwhich is agreeable to substance is 
effective. In addition, light of unnecessary wavelength can also 
exclude with filter. As light source of infrared light, infrared 
heater and infrared lamp or other other things, it ispossible 
also to remove combustion gas and electric heater or other 
heat as infrared light, infrared light discharge device equipment 
and with inexpensive, handling and being simple bycorrparison 
with laser discharge device, energy efficiency is gpod In 
addition, pattern of line and point light which are usedfor this 
invention, is irrperfect, but being able to actualize it is. As line 
heater, it is used for drying of web and drying of thecoating and 
simultaneous soldering etc of portion which electric wire 
isdone. As point light source, lamp of camera and lamp for 
stage illumination, orin order for infrared light to come out, 
ceramic coating doing those, it can alsouse. 

[0012] As laser light, you can use also carbon dioxide gas and ca 
rbon monoxide gas or other gas laser , YAG(yttrium * aluminum 
* garnet) or other solid laser andthe liquid laser. Because laser 
is single wavelength, with system N which is a system whichis 
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squeezed to beamof thin ligjit with lens, especially itis effective. 
In addition, wavelength with carbon dioxide gas laser with 10.6 
micron and YAG laserwith substance which absorbs 1 .06 micron 
and wavelength, system M andthe N is effective, when it does 
not absorb completely, system Pis effective. As laser discharge 
device, it is good with whichever of high speed axial flow type 
and low speed axial flow type,but there is many a thing where 
light beamof spreading which low speed axial flowstabilizes is 
acquired 

[0013] As light of this invention, you can use also ultraviolet li 
gfil. ultraviolet light with chemical decomposition action ( 
photochemistry action), action and modified which cut offthe 
molecular chain itself is due to action which is done vis-a-vis the 
infrared heater and infrared light laser being heat actioa 
Therefore hole not opening start which applies ultraviolet light, 
ifthe hole opens case of drawing or other action after, objective 
it reaches. In addition, you can use ultraviolet light even with 
alone, cutting offthe molecular chain first with ultraviolet light, 
but combining with laser and theinfrared heater, furthermore it 
applies infrared light to those which chemical modification 
itdoes when, from, it can bore hole through efficient. In 
addition, because ultraviolet light wavelength is short, it is 
effectivee^iallyardultrar^ecisenBchining etc which are 
squeezed to small spotwith lens. As source of ultraviolet light, 
you can use excimer laser (eximer la ser) and mercury lamp , 
the metal halide lamp and habit non lamp etc. 

[0014] As material of masking plate, metallic which is not melt 
ed simply isdesirable, but with organic type of cloth and plastic 
and surfacethe metal vapor deposition , ceramic coating or 
heat resistance coating are done, you can use by changinginto 
property which it is it does heat resistance and/or reflects 
thelight. In order to reflect light with surface of masking, gold 
plating the surface it is most desirable to do. Those which 
applied polishing high brightness aluminum and copper and 
copper alloy and chromium plating. In addition also those 
which surface of other metal mirror surface firiishingare done 
are effective. When masking plate is used, one to which in 
order precision to agreewell, masking plate and web stick hole 
of web which ismade hole and objective of masking is good It 
sticks, there is a method which it sticks with method and the 
vacuum which use adhering agent. 

[0015] In order with system M and systemN, to increase line s 
peed, the preheating it is desirable as condition of web, to be 
done. As for preheating, heating material to temperature, 
there is also aneffect which does not depend on light, but above 
that, when the temperature is made high, vibration of 
absorption band becomes extreme evenwith film where 
transparency is good vis-a-vis polyethylene or polypropylene 
or other light reaches thepoint where light is absorbed well. 
However it is when as for preheating, with polymer which has 
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the melting point with melting point or lower , amorphous 
polymer and thermosetting polymer, unless it is heatingthe 
softening point extent, as for preheating above that, form as 
web doesnot stabilize, handling is not possible, there is many 
also a thingwhich irrpairs quality of product. 

[0016]InsystemMandsystemN, film, paper , cloth and the 
nonwoven fabric , you can use thin copper sheet and aluminum 
foil or other metal foil as web in this invention. In addition, 
not only a polyethylene , a polypropylene , a polyvinyl 
chloride resin , a polyarride and a polyester or other 
thermoplastic polymeras film, you can use also sheet of epoxy 
and unsaturated polyester ,the urea type and phenol type or 
other thermosetting polymer. You can use also filler of various 
organic * inorganic and combination reinforcing agentfor these 
base polymer. When these additive absorb light, hole-opening 
efficiency due to light aretinxs when it becomes several tines 
good 

[0017] like when polyethylene or other laser beamis not absor 
bed, when absorption wavelength of light wavelength andthe 
web does not agree, also aforementioned preheating is effective, 
but other substance (Other most substance other than 
polyethylene and paraffin absorb thelaser beam ) by fact that 
blend , coating , the laminate and printing etc are done, it 
reaches point where lightcan be absorbed as web. A calcium 
compound , a sulfur compound , a manganese phosphate , a 
talc , a organic * inorganic pigment , a carbon black , a aniline 
black or other pigrrent or dye , a rosin or other sticking resin 
and a phenol or other resin powder etc such as aluminum 
compound and calcium carbonate such as titanium compound 
and aluminum oxide suchas silicon carbide, silicon oxide or 
other silicon-containing compound and titanium dioxide there 
is as especially is superior as theother substance. It can use 
solution (for exanple sodiumsilicate aqueous solution) of 
additive which absorbs these light, combineboth parties as 
adhering agent. 

[001 8] Regarding systemP, web which is used is effective to cas 
ewhere light is not absorbed for most part. As for printing ink 
which is used here, it is important for disassemblyand 
evaporation and sublimation not to do simply, absorption of 
lightnot only to be good, with heat. Namely, carbon black , 
silicon carbide and silicon oxide or other silicon compound , 
iron and Aim— ^ ^ A 5 titanium, zirconium or other metal 
and metal oxide, carbide and inorganic saltare effective. In 
these, nixing pigment and adhesive , solvent and dispersant, 
itmakes printing ink It is possible also to make emilsiontype. 

[0019] As for web of thermoplastic resin of this invention, dra 
wn filmespecially beingpffective, effect is large. When for 
exanple polypropylene and polyester , polystyrene , 
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polyvinyl cMoride and poly vinylidene chloride or other 
biaxially drawn film, withthe laser are designated as hole- 
opening film, cut face being heat, sealbeing done, because tear it 
is difficult, it is effective as hole opening filmwhich has 
strength 

[0020] Uiiaxially drawn filmwhich hole was opened as useful m 
ethod of use of hole opening web due tothe light, there is an 
orthogonal nonwoven fabric which crossing, laminates thedraw 
axis. In undrawn film or part drawing (proximity drawing and 
rolling are included ) film, you insert nultiple slit withthe 
light as method which produces this orthogonal nonwoven 
fabric, draw in the length, or side make length drawing web or 
side drawing web, you can make theorthogpnal nonwoven fabric 
warp and weft by laminating those. In this case, slit which is 
inserted in undrawn film etc to be longfurthenrore is 
intermittent slit in drawing directioa In addition, in film which 
is drawn completely in length orthe side, there is also a system 
which inserts slit eye with the light, characteristic (property 

which is equal to cloth with strength of 3 to 5 tiircs ofthe 
conventional random nonwoven fabric it has) as product there 
is an orthogonal nonwoven fabric, but above thatthere is a 
feature in good quality of productivity, by comparison withthe 
loom, it has productivity of 100 times extent. One for side 
. drawing web with width 250 to 500 xm\ has necessity slit to 
dothe filmwhich has run with line speed 20 to 100 nririn then 
as starting sheet film One for length web, with width 1 to 3m, 
runs with 5 to 30 infam Therefore, in order slit to do in this 
starting sheet film, it was necessarythe slit to do with speed of 
10 to 100 ixC per minute, this invention made thatpossible. 

[0021] In case of orthogonal nonwoven fabric, in glueing of le 
ngth web and theside web, adhesive of broad definition is 
necessary, adhesive coextrusion and extrusion coating and 
laminating etc are done atthe time of film manufacture and 
drawing, but it is effective to mix thesubstance where absorption 
performance of aforementioned light is good to this adhesive 
layer. 

[0022] 

[Working Exanple(s)] Example of execution of this invention 
is detailed with drawing. As for Figure 1, with concrete 
embodiment in system M- 1, multiple laser beam 2a, 2b , the2c 
and 2d, is a concave mirror 3 as li^it-collecting optical system 
which is expanded to thefixed spreading from laser discharge 
device 1, and equipment which discharge laser beanthe hole 
opened masking plate 4 which is continued circulates stick with 
theweb 5 with portion where laser beam hits and have run On 
masking plate 4, it is desirable to be a nultiple as laser beam 
Because it is difficult to expand light beam of 1 to width entire 
surface. With Figure 1, as for mdtiple beam, nultiple is 
discharged exarrplewhich was shown from laser discharge device, 
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but beamof one such as isdivided to irultiple, is also a system 
which is divided from afterdepending upon split irirror (half 
irirror) and prism . As for li^ht of one-by-one which form 
multiple, it is necessary to beexpanded to fixed width, system 
which it elands, with Figure 1, to show example whichuses 
concave irirror 3, furthermore because it becomes troublesome, 
althoughit expands to uniform, effective other optical system ' 
is abbreviated As optical system, there is also a convex lens , 
a concave lens, a meniscus lens and a flat surface lens etc. In 
addition mirror concave mirror , reflective mirror and half 
mirror or other mirror areused, uniformity and shape and 
direction etc of light arecontrolled In explanation below , like 
irirror and rrirror thephysical article which reflects light large 
number is used, but as for material,the surface plating or case 
where metal surface which mirror surface finishing of gold 
plating ,the high brightness aluminum , copper sheet and other 
substance is done is that way used ismany in metal. These 
material are decided, absorbancy of light, considering heat 
resistance , the celling performance and cost etc. In addition 
generally, cooling from back surface, you use. light which is 
reflected with concave rrirror 3 is expanded to lateral 
directionof plate on masking plate 4 circulating and running. 

[0023] In order for hole which is made objective in web 5 to op 
en,the specified hole is opened to masking plate 4. light which 
was transmitted via this hole bores hole throughthe web 5. 
speed of web and running speed of masking plate do not have 
thenecessity to be same always. Making use of this speed 
difference, using same masking plate 4, it can draw upthe 
pattern of various hole in web 5. As extreme example, 
whichever of masking plate 4 or web 5, or bothparties have 
been allowed to have run intermittently . In order to raise 
efficiency of ligfit of this process, inside surfaceof masking 
plate 4 improves reflection with such as gold plating or mirror 
surface chrorriumplating, thelight which does not transmit hole 
reflecting, furthermore isreset on masking plate 4 with such as 
rrirror 6. With Figure 1, only one layer it has shown 
reflective rrirror 6. multiple sheet installing, it can reflect 
intensively in portion whoseefficiency is bad In addition, light 
2 and reflecting with rrirror, which protrudesto both sides of 
masking plate 4 it is possible to insert in Not to be a flat 
surface, to do, also reflection efficiency to semicircle and 
dome shape toimprove it is possible and, seal doing inside 
surface, to fill up the reflective rrirror 6, with argon etc, it can 
make efficiency of laser lightgpod It has not shown in figure. 
One where also concave mirror , reflective mirror and lens etc 
cool isgpod 

[0024] In order hole which was bored through masking plate 4 p 
recision to opento web 5 well, it is desirable to stick masking 
plate 4 and web 5. With Figure 1 water was spread to masking 
plate 4 with spray 7, theexample which sticks with surface 
tension of water was shown As for water, there is also an effect 
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which cools plate. It mixes adhesive into water, is good using 
other liquid In addition, also it is effective to add 
aforementioned laser light absorbing substance tothis adhering 
agent. When this shower cooling masking wiiich circulates and 
replenishingthe light absorption substance are main lens, 
show is supplied frominside of thecirculating masking, light 
absorption substance storing Z> one efficiency is good to 
thehole of masking. But, when web 5 is done preheating, 
because efficiency is good tothe speed up, as for irasking plate 
4 one which does not cool too much isgood. There are times 
when smoke is generated due to fact that the web 5 is burned 
with laser light 2. smoke not only making efficiency of laser 
light bad, pollutesthe mirror and lens, heat accunulates, makes 
performance bad,becomes cause of breakdown. As for this 
smoke, there is many a thing which is absorbed with the duct. 
With Figure 1 , with vacuum box 8, example which absorbs 
smokewhich occurs was shown 

[0025] As for Figure 1 you explained with laser light mainly, but 
is shownsiirilar action even such as ultraviolet light due to light 
or mercury lampetc due to infrared heater and infrared lamp. 

[0026] Another example of masking plate which circulates, is s 
hown in Figure 2. ( drive part is abbreviated ) where 
masking plate 4, is guided with guide roll 10a, 10b * * * and 
circulates, material which has stiffness can use with masking 
plate of cylinderwhich is shown in Figure 1„ but there is 
restriction in geometry. When in narrow site, it is necessary to 
insert optical system, the cooling system, adhesive system and 
absorption duct etc, in addition theweb 5 in case of rigid , 
system of Figure 2 which can choosethe geometry in option is 
desirable, reduced pressure chamber 1 la and 1 lb are provided in 
circulation system, can remove the smoke and web 5 to 
combine two of effect which sticks to themasking plate 4 with 
vacuum . portion where light of reduced pressure chamber 1 1 
strikes resetting excess light onthe masking plate 4 to mirror, is 
useful. With portion where light strikes to masking plate 4, ' 
through web 5, itreceives and by fact that roll 12 is put in place, 
it increasesthe conformity of web 5 and masking plate 4, 
increases precision of hole,with light which is reflected with 
surface of receivingroll 12, also hole-opening efficiency 
becomes good If web 5 had necessity, fact that preheating it 
does wasillustrated with infrared heating 1 3, but it is possible 
preheating also withsuch as thermal cylinder and hot air to do. 
As for types of light beam 2, laser, infrared light and 
ultraviolet light etcare used 

[0027] Aspect of masking plate of portion where light strikes, 
with the Figure 1 in recess, with Figure 2 is flat surface, but 
when reflected lightfrom masking plate in order to reset 
effectively with mirror etc, itmakes convex surface, it is. 

[0028] Example of system other than concave mirror of Figur 
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e 1 is shown in theFigure 3 as means which expands light light 
2, inside of spherical shape (Or cross section may be ellipse. ) 
inserts Aof Figure 3,frominlet 16 of integrating sphere 15 
which gold plating is done among those thediffuse reflectance 
does, comes out as light 2' of strip fromanother long andnarrow 
outlet 17. Because as for this with inside, nunfcer of times 
which isreflected is many, 2' comes out as uniform light. As for 
B of Figure 3, inside ligit 2 enters from theinlet 19 of end of 
box 1 8 which gpld plating is done, diffuse reflectancedoes with 
inside, comes out as light 2' of strip which isthhmer than 
portion which is spreading to linear state whose anotheroutlet 
end section 20 is long and narrow. In order to promote diffuse 
reflectance in inside of this box 1 8, it ispossible to insert 
another nirror. In addition, box, is possible to kind of oval 
where edge islong and narrow crushed As for these sphere 15 
and box 18, as for outside it is necessary thewater cooling to be 
done. 

[0029] Example other than Figure 1 and Figure 3 is shown in 
Figure 4 asthe means which expands light. A of Figure 4 uses 
convex lens L - 1 , uses site other than thefocus of convex lens 
L - 1 and expands light. It is good expanding light 2 which 
spread, that way on masking plate,but as in figure mirror M - 1 
of pair, also it iseffective with M - 2 in lateral direction of web 
to make longand narrow beam This nirror M- 1 andM-2do 
not have necessity to turn to contrast position, in addition a 
mirror of flat surface not to be always,coirbining nirror of 
various multiple sheet are good Using concave lens L - 2, 
optical 2 scattering it does Bofthe Figure 4. In this case and 
like Ausing nirror it is effective. C of Figure 4, using 
cylindrical lens (boiled fish paste lens)L - 3, can designate 
optical2.as one straight line optical 2' of fixed spreading. Dof 
Figure 4, with example which uses segment nirror, themultiple 
sheet (M-a,M-barxiM-c***)arrang^m 
one-by-one is good having curved ) of fixed surface area, in 
order reflection angleof nirror of those one-by-one, to form 
spreading pattern 2' of desirable light,sets. Description above, 
in order simplification to do, other optical system ( lens and 
mirror) and,the cooling system is shown abbreviating. In 
addition, concave nirror of Figure 1 and A, B of Figure 4, it 
isgood using Q D, respectively with alone it can also use, 
butcombining each one. lens which is used for this invention 
being important for absorptionof light to be small, is decided by 
property of light. Later mentioned way, when there is a ligfit of 
unused wavelength, it ispossible to use filter of light, but 
substance which reflects theunused light wavelength in lens 
coating and baking are done. In addition, mechanism which can 
cool also lens is desirable. 

[0030] As for Figure 5, with example of systemM - 2, as for A 
of the Figure 5, fixed beam which spread, mechanism which 
traverse is doneis shown in lateral direction of masking plate. 
Between rail 24a and 24b slide doing circular motion due to the 
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motor 22 with crank 23, traverse it does mirror 21. It reflects 
li^ht beam 2, with mirror 21 which traverse is done,the traverse 
does in lateral direction of masking plate. As other traverse 
means, making use of cam, N S pole of electromagnetchanging 
with cycle, there is also a attraction of magnet and asystem 
which utilizes repulsive force. This way, light as for system 
which traverse is done, does nothave necessity traverse to do, 
entire width of masking plate with thebeamof plural, divides 
width and is good taking charge. Mirror rrultiple sheet 21a, 21b 
and 2 lc, it locks B ofthe Figure 5, in pulley 25a and belt 26 
which circulates between the25b, when mirror rises to upper 
part, reflecting light beam2 whichis irradiated from constant 
direction, light crosses masking plate. like YAG laser, when 
optical fiber can be used, or, in order to have usedwith laser 
scalpel of medical, when it is led via vessel to which the light 
beam can change path unrestrictedly, those vessel traverse 
andthere is also a system which circulates. As for Figure 5 C, 
bundle 27 of optical fiber, showed exanplewhich traverse is 
done on left and right with revolution ofthe cam 28. In 
addition, with system M - 2, using * v rate mirror and 
polygpnal mirror whichare shown in Figure 8, light traverse is 
possible on masking plate. 

[0031] Example of masking plate of systemMand example of 
spreading pattern of thedesirable beam are shown in Figure 6. 
both ends 3 la, 3 lb of masking plate 4 is reinforced for 
convenience of drive, thehole 32 of predetermined pitch is and 
opening time, drives in this holethrough end of sprocket, 
multiple holes 33 which is made objective opens center of 
masking plate. In this figure it showed this hole 33, with circle, 
but thea, b, c of various pattern and Figure 19 which are shown 
with Figure 1 8, alsothe pattern which is shown in d and e is used 
As for pattern of hole 33 of masking plate 4, melting portion 
inthe iron sheet and copper sheet which are a masking plate 
with chemical etching , systemwhich bores hole and system etc 
which bores hole with the laser are taken As shown in Aof 
Figure 6, with systemM- 1, we lock light beam2,the pattern 
has necessity to be spreading of lateral direction which issuitable 
to width which bores hole of web which is madethe objective. 
As for spreading of ligjht beam2 of advancing direction of 
masking plate 4, be as narrowas possible one, intensity of per 
unit surface area of laser to be largeefficiency is good B of 
Figure 6 with example of systemM- 1, light of fixedspreading 
plurality 2a, 2b and 2c * * * putting in place spacing similarly, 
alittle it is an exanplewhich it irradiates. This system is 
effective to case where production of big light sourceis difficult. 
With C of Figure 6, with example of systemM - 2, 
transferring/changing working hard/employment it does light 
beam 2 inthis case, in lateral direction of masking plate 4. In 
this case, because as for pattern of light beam 2, one which 
isspreading to direction where masking plate 4 runs, does not 
have thenecessity to increase mobility of lateral direction of 
light beam2 extremely,it is possible to increase line speed 
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[0032] Figure 7 shows exanple which jointly uses ultraviolet lig 
ht and infixed lightwith M- 1 system masking plate 4 and 
suffering hole-opening web 5 unifying, it has run Inrrasking 
play 4 , in extensively transverse direction nultiple (Other 
than of portion of begjuming is shown abbreviating. ) which 
thin slit 34opens. On masking plate 4, there is a long 
ultraviolet lamp 35 in side, it irradiates thislanp 35 and light 
which is reflected with cover 36 on masking,passes hole 34 of 
masking with irradiated part 37, gives photochemistry actionto 
web 5. Next, it reflects with infrared lanp 38 and cover 39 , 
and theligfrt which was gathered is irradiated on masking like 40. 
This ligfit, passing hole 34, bores hole through web. When 
desirable light wavelength selection swine ft , filter is used,there 
is a infrared light. So, it decreases heating masking plate by 
doing it can use just energy which is necessary for absorption of 
web. In addition, as for lighting pattern of infrared light, 
narrow extent and energy are accumulated by line direction, 
slit & as energybecome large. As means, when cover 39 is 
designated as cylindrical mirror, althougjilight on web gathers in 
straight, it is effective. In addition when cylindrical lens which 
is shown in C of Figure 4 isused, light of high temperature is 
acquired With this systen\ also it is possible to use infrared 
light for multistage. In addition, with infrared lanp of plural, 
on web it can alsogather in straight of one. When ultraviolet 
light and infrared light are jointly used, molecule irodification 
todo web with photochemistry action of ultraviolet light, to 
make easy toabsorb infrared light, in addition because also 
disassenfcly becomes quick,it is a eflicient. system which uses 
ultraviolet light, when masking plate heats too nuch, theweb 
degradation it does when and, when efficiency where webabsorbs 
infrared light is bad, is effective. 

[0033] With systemN, with example which does not use naski 
ng plate whichcirculates, intermittent beam it runs in lateral 
direction of web. However, with systemN, as for beamof light 
it is desirable tobe squeezed thinly. While and beamof this thin 
light running, ,ithitstotheweb. Ibis system does not use 
masking which circulates, physical article which blocks light 
which it locks or moves, or is anecessary case. With M system, 
as for light which is irradiated to portionwhich hole of rmsking 
isnotopeneditisnotutilizedeffectively. Because with system 
N, majority of beamof thin light isused, efficiency of light is 
good But, slit pattern is restricted, there is also a or other 
negative aspect where mechanismbecomes complicated 

[0034] Figure 8 light with systemM - 2 and systemN shows ex 
anple whichvibrates. A of Figure 8 mirror is 't v a reesi * h 
beam system whichvibrates. As for optical 2 which passes by ^ 
lens 41 and reflects withthe mirror 42 beam which vibrating to 
left and right, reflectsthe mirror M in mirror M is system which 
traverse isdone in lateral direction of web. systemof vibration, 
isa crank, a camanda electromagnet etc. AsforBof 
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Figure 8, with system which uses rotating polygpnal mirror 
(polygonal nirror)43,the is example which is irradiated to 
lateral direction of webwhere beam which is reflected runs clue to 
fact that therrirrorofmany sides turns. In order bundling 
behavior of beam of light which comes out of the polygonal 
mirror 43 to inprove, when f lens is used, it is. In addition, 
you can use also various system of Figure 5 for thesystemN. 
slit in order for it to be possible according to pattern isdrawn 
with CAD ( computer Polygpnumtinrtorium(indigoplant leal) 
K gong? tin^Oas^tv^- reesi *A nirrorand 
deformationof one which applies segment mirror to N system, 
combining laser beamof plural and mirror of plural, calculating 
reflection angle of themirror with computer, it moves, there is 
a system which slit ofthe option drawing is done on web. This 
system in web inserts slit eye in large number in thelength, or 
side can use for drawing in direction of slit eye. 

[0035] With this systemN, intermittently to do beam, it was g 
ood putting outt he laser beam intermittently with such as Q 
switch and pulse beam, in addition, it lockedon thin hindered 
substance 44 it is possible to run. It is good moving this 
hindered substance, to front and back, left and right. Figure 9 
is moving hindered substance 44 of lattice to left and right, on 
theweb 5 where laser beam 2a, 2b runs, angle tilting in 
advancing direction of the web, runs in lateral direction angle 
, advancing speed of web 5, quantity of laser beam, is 
decidedwith mobility rate of laser beamand mobility rate etc of 
lattice, lattice little damage of lattice due to heating by rawing 
itcanmake. When it makes this way, as in c figure of Figure 19, 
it ispossible also to designate side slit eye as zig-zag pattern, 
light beamof plural division doing width of web, it canal so take 
system which runs in lateral direction even with systemN. 

[0036] Polygonal mirror 43a of plural, you use light 2a, 2b of pi 
ural which isreflected with 43b for Figure 10 it locked on thin 
hindered substance 44 asanother example which runs, to be long 
intermittently slit 45 you do in transverse directionof web that 
separate thin hindered substance 44- 1, by passing by 44-2** 
* andthe 44a, 44b * * *, furthermore with length of web slit you 
arepossible not yet slit to form which adjacent is not done. 
With Figure 10 polygpnal mirror of plural was used objective 
can beachieved, but by changing incident angle even with 
polygonal mirror of one. 

[0037] Another example which light in systemN intermittently 
is done isshown in Figure 1 1 . Leaving thin column (hindered 
substance)47a and 47b * * in rotating plate 46, Suehiro of 
plural y scooping out 48a, is a 48b * *, in hollow part, reflects 
thatwith for example polygonal nirror 43 through light 2a, 2b 
of 2, bottom in web 5 which runs, inserts slit in transverse 
directioa portion which passes hollow part is done slit, 
portion whichthe scattering is done remains with pillar part as 
not yet slit. In order for there not to be times when not yet slit 
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is adjacentwith machine direction of web by taking this system, 
it is possible. It showed Iaserbeam2a,2bwith2,butifitisa 
plural, it is gpodanything book, even rrunber book is desirable. 
In addition, equipment which shakes light in lateral direction 
showed theexanple of polygonal mirror, but various exanple 
of previously mentionedN system can be used 

[0038] With Figure 1 1, exanple of rotating plate of one was s 
hown, but likethe Figure 12, objective can be achieved by fact 
that respectiverotation rate synchronization is designated as 
rotating plate 46a, 46b of plural through therespective beam 
optical 2a, 2b. It is possible with this rotating plate system to 
change length of slit by tokeep distance fromcenter of circle 
of rotating plate and/or bringingplose position where beam 2a, 
2b passes. Also rotation rate of rotation rate and line speed 
and polygonal mirror becomes thefimction. 

[0039] With example of systemN, multiple reflective mirror 5 
Oa, 50b and 50c * * * thedisplacement doing reflection angle 
little by little in ciranrference of rotating body 49, itinstalls 
Figure 13. beam2a, 2b of plural hitting to those mirrors, it 
reflects, the intermittent slit enters into web which runs. In 
this case, fact that cut seambecomes intermittently is 
portionwhich does not reflect, light between mirrors of plural, 
plural it is good using rotating body. 

[0040] Figure 14 shows example which makes beam light which 
isthiimerthan infrared lamp, light which comes out from 
infrared lamp 5 1, reflecting with paraboloidirirror 52, becomes 
parallel light 2. This lamp 51, point light source is desirable as 
mxh as possible, but because itis desired, that also nurrber of 
watts is large, as in figure in theprimary axis (up/down direction 
in figure) of paraboloid mirror it designates as long lamp, 
ceramic coating it does this lamp, in for exanple halogen lamp, 
infrared light that try it isenitted in main component, 
paraboloid mirror was done, abbreviated gold plating in figure, 
butthe water cooling it is desirable to be done. Portion of light 
which scatter is done, is reset to paraboloidirirror with such as 
reflective surface 53 of frustum conical shape to outside, 
parallel light 2 is squeezed to point with convex lens 54. 
drawing in case of incomplete , through pore 55 which was 
opened tothe sheet, detail of objective it makes light. When 
unnecessary wavelength is included in parallel light 2, before 
entering into the lens, filter is used, or coating it does in lens 54 
and itgives filter effect can do also thing. In addition lens it is 
possible also to make aberration of the lens small, with as 
aspherical lens. 

[0041] Figure 15 used rotational ellipsoid aspect shows exampl 
e which makes thinbeam lamp 51, is put in focus Fl of one of 
rotational ellipsoid in interiorof box 60a and 60b where interior 
forms portion of therotational ellipsoid aspect, light which is 
emitted from there is gathered inanother focus F2 of rotational 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translatioa ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 93228669A Machine Translation 



Wits IBS* 5 6 1 -r?iHg£ft£o $16 0 a, 6 0 b(4 
7Ktf62a, 62b*yAy, 63a % 63b"Cai&£ 

i\zl % ®&im*c)fi»<i)m£}t»-r*. MF2C 

£oTl>3o Ctlbtf)$|6 0 a , 6 0 b<£<g6 40)M 
6 5t\ $b(3jfflL^e-A2' £fc<5„ 



Coo4 2]Bi6tt, ^jCp (epm&) a)ff!£7F*fo 

<&§®(c, ttfciti*. -ta>fflHP-Jb7 1 

XCcfcy, ->i^±IZ«7 4*<EP»]£tl£o YAGU- 

5fz^ti, *0*:^a;i/77^/^7 50&»*I4^ 

x?±lz»<l£tf btlT, ^x?±05fcCDfiBltai#7 6 
S^illcfSo YAGl/- *ff*1. 06^P>MgT? 

*a>*a)asa*©iBfii*«aiR-r*j&5)&<ft4. ^x? 

5±(::TOI£tifc$7 4<D^##ft<&/<2-->7 

[0 0 4 3] 01 7(4, tt»(D#0»fifC***-&aiBS 

. 6 S^n>fc7 S^PVUarzBftiKfi^ft-B. Hi? 
ttSLTl*ftl**< % #0&:i#1 5?P>mI&l4, #y 

Lfc*<or t KB«xiy-if©io. 6 5^7 p> 

t YAGU— tf(D1. 0 6 5?P>T?I4* /K'Jif l/> 
t7t^ 0 •;^peu>t.^5t^i:l]Ri^X^^^^^:l^ 0C(4. /\ 



[0044] 01 8(4, 1«*fctt2ttS#7-f JUAt 
7^;uA-ei4, >f3al:aS4<fcy, l§flitb*iTH* 

s^o 2 t&mw y << )iA\ts mummies * y -c* < 



ellipsoid Position of lanp51 is adjusted with adjusting screw 
61. box 60a and 60b water enters from 62a and 62b,tries to 
come out with 63a, and 63b surface of theinterior of rotational 
ellipsoid cools. It passes light which was gathered in focus F2, 
into tube64. Tube 64 has become thin gradually. These box 
60a, interior of 60b and tube 64 is done thegpld plating. Light 
where outlet is squeezed thinly with lens 65,furthenrr>re 
becomes beam? of thin light. 

[0042] Figure 16 shows example of systemP(printingrrethod). 
touching to web 5 which runs, printing roll 71 putting, ink 
where in this roll 71 , convex pattern which corresponds to 
holewhich is made objective is formed, is accumilated in ink 
bus 72 issupplied to convex surface on roll 71, by ink roll 73 . 
By convex pattern of printing roll 7 1 , line 74 is printed on the 
web. Optical 2 which is discharged fromYAG laser is led by 
thebundle 75 of optical fiber, terminal of optical fiber 75 being 
thin expandedon web, forms irradiated part 76 ©flight on web. 
As for YAG laser with wavelength of 1 .06 micron, as for most 
polymeric substance, withthis wavelength region it is a 
transparent. Therefore, with this wavelength as for web light is 
almost notabsorbed ink which is printed absorbs light and is 
heated This way system P, transmittance of light of ligjit 
wavelength and web, hasthe necessity to select combination of 
transriittanc^ofli^toftheink. portion of line 74 which is 
printed on web 5 being heatedby pattern 76 of light, it can 
open hole 77 which it makes theobjective in web 5. 

[0043] Figure 17 shows transmittance for light wavelength of s 
ubstance. Figure A is in case of polyethylene which is a 
commodity polymer-, Figure Bis incase of polypropylene. 
Together there is a absorption wavelength in approximately 3.5 
micron and 7 rricroa In figure it has not shown, li^it 
wavelength as for approximately 1 micron, polyethylene and 
polypropylene asfor transmittance of light is 95 % or higher. 
Therefore, with 10.6 micron of carbon dioxide gas laser and 1 . 
06 micron of YAG laser, the polyethylene or polypropylene 
are not for most part absorbed Figure C in lamp like halogpn 
lamp, temperature of heat emitter and theerrission energy of 
specific wavelength are shown When temperature of heat 
emitter goes down, emission energy of entiretydecreases, but 
peak of emission energy slips to long wavelength side. In figure 
showing with slanted line peak of emission energyshows fact 
that it moves to long wavelength side by designating surface 
ofthe heat emitter as Higilite or other ceramic. 

[0044] Figure 18, boring hole through uniaxial or biaxial drawn 
film, shows example whichit makes hole opening film With 
biaxially drawn film, there to be a strength in length side, 
periphery of thehole which is bored being heat, because seal it is 
done, it isstrong to also tear, conventional biaxially drawn 
filmnot only without being a air permeability, tear strength is 
weak. Like A, B and C, D of Figure 18 also designwise effect 
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can give. 

[0045] Figure 19 shows exanple of slit in order to produce theo 
rthogonal nonwoven fabric. In undrawn web or part drawing 
web, exanple a, b which inserted slitin length due to light and 
exanple c which inserted theslit in side, d and e are shown, a' 
in figure, a, b with exanple which in directionof that slit eye is 
drawn in length, bringing close between the roll, when roll you 
draw, ( proximity drawing ) , as in figure it candesignatethe b\ 
as pattern which network you opened si of exanple a, as for 
s2 with slit eye,as for ml and m2 it is anon- slit. Inorderto 
make drawing web, this non- slit, adjacent without doingis 
inportant with drawing direction aid right angle direction 
However, in figure non- slit is arranged strictly in thezig-zag, but 
always there is not necessity. Exanple c, non- slit which after 
all isadjacent is drawing direction and exanple of arrangement 
which isnot piled up with right angle direction. Exanple e, 
undrawn part which is adjacent is drawingdirection and 
deformation of pattern which is not piled up with theright angle 
direction c\cT and e' are exanple which draws thee, d and e 
respectively in side. With conventional hot blade and razor 
blade blade, like b and e when thereis a thin branch, it is difficult. 
Because precision fabrication can do with light (Especially laser 
), also pattern which hasthe thin branch is possible. Especially, 
e with conventional razor blade blade and hot blade is difficult, 
butwith masking method it becomes simply possible, it is 
possible even withthe systemN. f length web and side which 
are drawn webwhich is drawn shows example which crosses in 
warp and weft, f showed example which slit is done with both 
partiesalso light, but it is possible also to make web which 
eitherone slit does one side to practical , with light. In addition 
to filmafter uniaxial drawing, pattern a' after drawing inthe 
figure, is possible also fact that slit like b' ,the c f , d' and e* is 
inserted with light. 

[0046] 

[Effects of the Invention] With light , it made that in long web 
multiple holes is opened to thecontinuous with high speed 
possible. Not being a continual long web also, by fact that it 
supplies to thecontinuous in masking plate which circulates, it 
can bore hole even withthe web of single leaf. To web which 
has width, is possible fact that nultiple holesis opened to 
efficient. 

[0047] With system of this invention, as for doing slit for syste 
m andthe orthogonal nonwoven fabric which bore hole through 
drawn film, problem of wear of difficulty and blade which 
increase, precision of the blade with conventional slit system, 
problem of wear of receiving roll,especially it is effective to 
production method of hole opening web which solves alsothe 
precision or other problem of cut face of hole which was bored, 
has strength dueto thermoplastic polymer. It was a impossible 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 93228669A Machine Translation 

iz ? tzo E# 7 < ;u A £ mm\z L tzftffl 2 7 < )i Al* 
, vmtzti^v. *Ta*\z®< % latttfcy, si 



[0 3] 3fcS$rtfip-ejs»*^*s 

[04] *«*Bfaa>ifi*<y/<*->fcf «a^o)» 

[0 5] Jt*l$^x^COtS^^|zjfe^$ii-§ifI^Ci^ 

[0 6] *«a>a*Li^A<y/<4f-> 

[0 8] *«s^x^o)3a*fiifc*ff*i*4*aa) 

[0 9] 5ttt*H*Wf=:^x^0!)«»ft(cjtffiii-5 
[01 0] *tt*H*tt(Ox^«*fii(cj6ffSi* 

[011] itmitnxmz^jL^omismzjtfjt^ 
[01 2] m%m*.mzt$>&&®xmzmm 



[01 3] XIMrllAniOx^a)fl«Alcj£fT»« 
[01 4] WMi#t5>^*ttfflLT*^e-A* 



until recently by making slit and especiallylaser mchining due 
to light, also hole-opening and conplicated pattern of the 
precision pattern became possible, hole opening film which 
designates drawn film as starting material, a cut face and 
beingplean, was strong in length side, a air permeability was, 
became reirforcenrntweb which is strong to also tear. 
E^ecially, as for system which inserts long slit in transverse 
directionof web, furthermore not yet slit adjacent it does not do, 
when not only a useful, honeycomb is produced with 
orthogonal nonwoven fabriceven, is useful in machine direction 
of web. 



[Brief Explanation of the Drawing(s)] 

[Figure 1] Uses circulating masking of this invention side view 
of system which 

[Figure 2] Oblique view of circulating masking equiprrent of an 
other type 

[Figure 3] light beam is reflected with interior box 

[Figure 4] Iigjht is designated as desired spreading pattern vario 
us system 

[Figure 5] Iigjht it runs in lateral direction of web various syste 
m 

[Figure 6] Light beam it is desirable spreading pattern 

[Figure 7] Jointly using ultraviolet light and infrared light, you 
bore hole through theweb system 

[Figure 8] Iigjht runs in transverse direction of web conceptual 
diagram of system which 

[Figure 9] light it runs in lateral direction of intermittently we 
b system 

[Figure 1 0] light runs in lateral direction of intermittently web 
concrete system which 

[Figure 1 1] Light runs in lateral direction of intermittently web 
another system which 

[Figure 12] light beam intermittently is done hole opening rot 
ating body of plural which 

[Figure 1 3] Light furthermore another runs in lateral direction 
of intermittently web system 

[Figure 14] Using paraboloid body and lamp, it makes thin bea 
m system 
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[Figure 1 5] Using rotational ellipsoid aspect and lamp, it make 
s thin beam thesystem 

[Figure 16] Hole is bored through web due to printing nxthod s 
ystem 

[Figure 17] Absorption performance of light of web light wavel 
ength 

[Figure 1 8] Hole could be bored through drawing web with light, 
various pattern 

[Figure 19] Slit pattern of starting sheet for orthogpnal nonwo 
ven fabric and pattern after drawing 

[Explanation of Reference Signs in Drawings] 

1 : Light beam discharge device and 2: light beam and 3: Light- 
collecting optical system and 4: It circulates masking plate , 5: 
it runs web , 6: mirror, 7: cooling shower , 8: vacuum box , 11: 
reduced pressure chanter , 12: receivingroll , 13: infrared 
heater , 15: integrating sphere , 1 6: light inlet , 17: light outlet , 
18: inside box of mirror, 19: light inlet , 20: light outlet , L 
lens , M: mirror, 21: it moves mirror, 22: motor , 23: crank , 
25: pulley , 26: belt , Bundle of 27: optical fiber, 28: cam , tab 
edge section of 3 1 : masking plate, Was bored through 32: tab 
edge section hole for drive which, It passes through light which 
was opened to 33: masking plate hole, 34: slit hole , 35: 
ultraviolet lamp , 36: cover , irradiated part on masking plate 
of 37: ultraviolet light, 38: infrared lamp , 39: cover , irradiated 
part on masking plate of 40: infrared ligjto, 41: lens, 42: 
reflective mirror , 43: polygonal nirror , obstruction of 44: 
light, 45: slit eye, 46: hole opening rotating plate , obstruction 
of 47: light, 48: light transmitted hole, 49: rotating body and 
50: mirror, 51: lamp and 52: paraboloid nirror, the53: inside 
surface reflective nirror of frustum conical shape, 54: convex 
surface lens , 55: pore sheet and 60: inside surface thebox of 
rotational ellipsoid, focus of 6 1 : lamp position adjustment 
screw , 62: water inlet , 63: water outlet andthe F2: rotational 
ellipsoid, 64: vessel , 65: lens ,71: printing roll , 72: ink bus , 
73: ink roll andthe 74: bundle of line and 75: optical fiber 
which are printed, theirradiated part of light on 76: web, hole 
of 77: wire shape, s: slit eye, them non- slit , p: slit spacing . 
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[Figure 17] 
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